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0^, #^¥5 - 7 0 7 3 3f, 5 8 8 5 9*?, #H¥6-2 1 5 

Mfamzte, ^T, hux (8-+/u;7h) ex (8-* 

yuy^M v^*->^a, ex (^>y {f } -8-^yj/7h) t* 

X (2-^^-8-+yj; 7 h) 7;U5-<j7A:**5>H\ HJX (8-*y 
U/^h) -f>v^A, MJX (5-^^-8-^7 Uy^h) 7;i^-^A> 
8-3VU/5 MJt^A, MJX (5-^DD-8- + /U/7h) tfU^A* 
t*X (5-^PP-8-*y Uy^h) 7j;i^A, 5, 7-v*p;U-8-* 
y>jy^h7;U^-^A, HJX (5, 7-y^Dt-8-tFD^y^yj; 
7h) Tfr^-VA, #U [ffiiQ (II) -tfX (8-kh'D^/-5- + y ij - 

;to y^>] , ms. 

8 -+y u ;-)\stz^v^<Dmmfa(DUMzM<DffitiLT&^%T)is. 

^A^T^T^C ZLCDcfc^&fccDiLTte, t*X (2-y^;U-8- 
^yjy^h) (7x/7h) 7;i/^-r7A(III) , h*X (2-*?-)l-8-* 

yuy^h) (^h-^i/y^h) 7;i^-«7A(iin , ex ( 2 -y^; k - 

8-^yjy^h) (y*-£l^/^h) 7;u^-^a(iii) , b*X (2-^? 

;u-8-^yijy^N) ou-zwrb) 7;i-s-'7A(iii) , ex (2- 

^^-8-^7»jy^h) (^h.-^x-^x,/^ j.) 7^5-^A(II 
I) , fcfZ (2-^^-8- + /'J/7M (^^-7x-^7x;7h) 7 

;u=-^a(iii) , ex (2-y^jp-8-4v v;?h) (A°^-xx-;i/7 
x/^h) 7;u5-^A(iii) , ex (2-^^;i^-8-^y u/^h) (2, 

3-7^7x7 7h) 7;U5-^A(III) . t*X (2 8 -*y 'J 
y^h) (2, 6-y^Wx/7h) 7;U5-C7A(III) . t*X (2-*^ 
;U-8-^y U77h) (3, 4->7^7x/7h) 7;U^-r7A(III) . 
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MTs (2-^-8-*/'J/7M (3, 5-^JP7i/7M 7;U = 
-tfAdll) . hf* (2-^^-8-+/'J/7h) (3, 5-^-tert-^ 
Wx/7f) T^S-OMHI) > k*X (2-/fJI/-8- + /'J/7h) 
(2, 6-y7i-^7i;7h) 7;i/$-<7A(III) , bfX (2-^^;U-8 

(2, 4, 6-hU7x-;i/7x;7h) t^^-^aoii) » 

tfX (2-^-8-^'j;7h) (2, 3, 6-bU^^7x/7h) 
7;i/5--j7A(III) , h*X (2-^-8-+;'j;7h) (2, 3, 5, 6 
-fh7/Wx/7h) 7;i/^-»7A(III) . fc?X (2-/^-8-*/ 
U;7h) (l-7-7h7h) 7;U5-^7A(III) . b'X (2-*^-8- + 
/'jy^h) (2-t7h7h) 7;U^n>7A(III) , h*X (2, 4-^*3\H> 
-8- + yjy^h) (t;^-7xZJV7x/7h) 7;i^-£A(III) > fcf 
X (2, 4-y^^-8-+;'J/7h) (A'7-7xZ^7x;7 h) 7JP 
=-~>7A(III) , t:X (2, 4-v^^-8-^yU7^h) (^-7xZ 
JV7x;7h) 7;i^~ r 7A(III) , h*X (2, 4-y7f^-8-^'J/7 
h) (3, 5-y/Wx/7h) 7;P5-^A(III) , fc:X (2, 4-v 5 * 
^-8-^7 U/7h) (3, 5-v-tert-^;i/7x/7h) 7;U5^>7 
A(III) , fcfX (2-/^-4-l5 1 Jl'-8-+y'j;7h) (A*7-d7^y 
5h) 7;i^->7A(III) » t*X (2-jjt^;U-4-/ h*->- 8 -^;u/7 
h) (/t7-7x^7x7 7h) 7Jl/^-'7A(III) » t'X (2-*^;U-5 
-y7/-8-+;'J/7h) (^l/h-^l/^h) 7)V$-0MIU) » fcf 

x (2-^7 a ;i/-6-hU7;u^D^^;i/-8-^yuy^h) (2-t7h7 

M 7^S-«7A(III) 

:og^, t'x (2-^^ju-8-+y 'j/7h) 7;u^ i 7A(iii) 

■t*V-\L7, (2-^-8- + ;U>'7h) 7;i/5-'7A(III) . t*7. (2, 
4-y/fJl/-8- + yjy7h) 7;U5-»7A(II[) -w-^-^v-t'x (2, 
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4-y7fJl/-8-^;U/7h) 7;i/5-£A(III) , t:X (4-X^-2 

-^T^-s-^y u/^H Tfr^-V&an) -m-^v-hx (4-x 
-4-^h^y^;u;7h) t;i/^-^a(iii) -h-^v-mt. (2-/ 

^l/-4-/h^*/'J/7h) 7^SX0A(III) , tfX (5-S/7/-2 

-^-8-^;u;7h) 7;i/5-<7A(iii) -M-^v-ex (5--> 
7;-2-^^-8-+;uy7h) 7;u^->7A(iii) , tix (2-*^ 

- 5 - h U 7Mn^^ - 8 - ^ ; 'J /7 h) 7;i^X»7A(III) -n-t* 
•7A(III) mx^-DXh^o 

Z.<D\Zfr<Dfc7> h^MtVX^ 4$H¥6- 1 1 0 5 6 9 mzBMMDy 

T>hy±>mm^^m^-6- 1 1445 6 mzmm<DT- h ^ 7 u -jut > 

7xX;i/7>h7ir>M«#:tt> (VIII) T3l£tl£fcCDT&5o 

A, —Li -A, (VIII) 
5£ (VIII) l:*^T, A, &&ZtAi \$* ^ ; e;7xz;i/7>hUJ^fc 

A, , A 2 T^$n^> ; Ey7x-;U7>hU;i/S^fe^> ? 7xx;i/7>hU>'l/ 

^stbT^, 7;u+;u», 7U-;us> 7;i/3^>g. 75 

=ke>^S^S0Sm^S«#^PS^$^^^\ 7>h7ir>3lT«^<, 7> 
h^ir>^«S^Lfc7xx;PST^^Ci^fi : ^U^ e 7>b^-fe>m 
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£ (VIII) fcfc^T. L, ttm*g££fc»7U--l'>S£^T. L, T^£tt 

p-7x~U>g, 4, 4' -k'7iZl/>lf^t^„ 
T)V*U>m. -O-, -S-*fctt-NR-*t^fi£l/T3g«rrSt>OT*7T 

KfrXb. 7U-;P*)W*L<, ±§B<D7xx;Ug£>&ri\ a, , A 2 r* 
xh77U-;UXx>BI*ftttTE^ (IX) TS^tlSfeWtSS. 



it (IX) fcfc^T, Ar., Ar, *i«Ar, &*3r#i88g£*U 
Ar, ~Ar, r&Ztlttmim&t LtH ^#Jfe^tzK*g (7U-^ 




(IX) 
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it. ««7x=*l, 7W*7x=« 7*3tS, 7 x=*|. TU-* 
Ar, ~Ar, T«S*l43MH»i LTtt. SI:7xr* W ff tLll , 

«a«, o. oi~2o.ii, asttaio. i~is*i* tr^t^u*. 

stwu «®atfe»*tu7ttAiiecoK<at). w«<t 

WC* (IX) ©ft^CCDAi^aC^^ltScitj;,,, a^g* 
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y ij >ij§2g#\ $ sett 8 u /-M^v^ommfc&witiLTt-rz&m 
#ebux (8-+;u;7h) t^s-^a (ai q3 ) zm^zzt 

tf±IBO*-;HftSI*r»Tf»«5r h77i-^75 $ SettT^'J 

•cftjrtstf, -«»ett, ^-^aAHsntfls^tto^tt/^aAttsiai 

5fb£«&<0MJfc#» 1/99-99/1, $ Sfctt 1 0/9 0-9 0 
/10, #ett2 0/8 0~8 0/2 OMS) t^S«fc^e-rSi<i:d«»*bVi. 

*g£Ji<z>j?$tt, ^s-seffla-rsj?**^, **<fc^»»o«tff 

*«trSJlt*«»Sb<» *#«ettl~8 5ni£T*;ifcjMF*k<, £S 
ett5~6 Onnu #ett5~5 0 nm£T5 £ <h75W£ U>» 

-eg£tT^*:#a<$?a;Uv&«, ^eckoTtt, te^&tfftfte^fiE-f**) 

©T?*oTt>«kVi. fgft/ltt, H&Wett* W«m3t!»«S:^*-r5*\ 

tt^jjgA^>^-4 i e^$-&T=i-7"^>y-r§c:«te ( i;«3, sgftji£ffi£<z) 
j?£ejwt£. 
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(8- + ;ijy7h) 7;U^-^A (Al q3 ) m<D8-*/i) ;-)itzn,^ 

^ui/>m trys^wwfc truss^a**, 

63-29569 5^«, ^B§¥2-1 9 1 6 9 4#&fg, #^^3-7 9 2 
5-50 OnmgS, 4#£ 1 0~2 0 0 nm£T3 d <h7W£ Ul>„ 
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x^* v)v<Dum^. %%<DQT$fti$<Dmm*»imz&%kz>o 
n,?&\nm\zte. itmm^KD/i^^un, mx\z. li, Na, k, Mg, 
ak Ag, i n^^^^unecii^i^t;^, hh<\-zmm. AD 

«1 0~1 0 0 OmmmtTZ>Z\tJ)m%L^o 

T&z&wtf&K). ±mLfc£o\zm?ft\mm(Dmi\zm\mtf&z><Dr\ 0 
j?££&£rsc£;W£t^ 0 gfcmzte, m«\ 1 to (iF-ynw 

, IZO (M^K-7^k-<>^^A) . SnO ; , Ni. Au, P 
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*"^W©«ttlO-5 0 0i*B«t-r*c:iiW*LK si., ^ 
T 1 0~ 3 0 Q/n (ff^ 8 0^3 0 0 nm) <D I TO**lf 6ft*. 
I TOCDJ^P . 3t*ftftft|WfrLT^fttf J:^. 



5. 



■^^^ EL«tO*«*L, «H»«*OJWW^6 
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mxmztemftmTwmfim^bfDzm^ntt&K, elms 
m • m^mmmmt^m • x^ujimt^ • 7-ru ymt^mm^munux 

n£MM<D&mmizmM2ntz^fi^ io- 5 Torr (lO^Pa) SXTVMQm 
£U ^*i£g«0. 0 l~lnm/sec mmt?Z>Z\tJ)W£L\<\ £tz, M£ 

m<DRwiz^Mmmmrz>z.tzmfz>tz£>. mmmmznzo &rz> 
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£5o 

<£$0ij 1 > 

N.N'- ^7x-;KN'-k'X CN-7x~;U-N-3- HJ;U (4-7$; 7x - 
;W 3 ^>v>>> (HIM3 3 No. 3) ©£j& 

2 0 Onl©EJ&gg»CN. N-y7x-iH, 4- 7iZl/>i?75>2 6 g £3-3 

- H h)lJL> 2 2 g chS'if 0 . 3 g <>:ftttft U!7A50gtT*U>50 
■lftUD*, Ar#i^, t<;WU©i^2 0 0tT2 4^1Mlfc. 

^ 7i -^ -N- (3-Mj;W -1.4- 7x-^75>17g€Hft. 

2 0 0nl©Ej6*»t, ±l2T#feN,N'- y7xZjH-3- N U 4 

- 7x-U>v7^>l Ogl:. 4,4 , -^3-He7x-;M. 6gi:Sttmi» 
0. 3gi^ij«7A8. 0 gtr*'J>l 0 OmlfcifliL ArH», 
-f;^©«flE2 2 0t:T4 0l»|IMii|jkLfc. EfcfcT* h;kr>£2 0 Oral 
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n- -\^it>/h;UX>-^^) U N.N'- y7iZJH,N- t*X CN-7x 
-;i/-N-3- HJ;U (4-7$;7x-Jl/) ] ^>vv>7 g£#fc. £<£>5-£, 2 




HIM33 



Stfi##r :m/e 8 5 0 (M + ) 
'H-NMR^^^hJl/SH2l:St. 
"C-NMRX^ h;U^B13^-r. 

^M^ift*^ (DSC) 
Mjft 2 3 4TC (-gP7 ; t;U77X) 

tfyX&feUm (DSC) 9 9*C 
<£/&0iJ2> 

N.N'- i?7i-JK N'-fc'T. [N-7I-JH-4- HJJU (4-7 = 7 7i- 
;W ] ^>vv> (HIM3 4 No. 2) ©-&J5fc. 

3-3— H h;ux>(Dttfc>DK:4-3-F NJWx>£fflV>fcK 
M4£l«m£raflNcLT. TKHIM3 4tC^r«liSW, N.N*- y'7i-JK 
N'-t'T. [N-7iZJkH- HJJU (4-T=/7xx;U) ] ^>yy>W;, 
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HS##f : m/ e 8 5 0 (M + ) 

^^^MMM (DSC) 
^^xm^s. (DSC) 10 7t: 

3 > 

;W ] -<>vv> (HIM3 8 i MM No. 16) ©^*. 

K*tt*J*m*H«fcLT, TEHIM3 8fc*T*»0, UK'- y 7 x^ 
-N.N'-fc:* [N-7x-JH-4- hU;U (4-7S/7xX;U) ] ^>*5?>**fc. 
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O 



n: 




o 



N 




N 




n: 



HIM38 



mmftffi : m/e 9 2 2 (M + ) 
'H-NMR7W Hl/£g|8 K^f. 
,3 C-NMRX^^ hJl/£E!9£^1\ 

miix^^ bjvzm i o iw^f. 

^j£«S»*»J& (DSC) 

^77iW (DSC) 12 5*0 
<£fi£0lJ4> 

N.N'- y7x-JK N'-tfX [N-7i-;hN-4- h V )V (4-75/7i- 
;i/) ] ^>vv> (HIM3 5 No. 10) 

1 t£:feV>T, 3-3- K Mi/X> {C3-3- Kk*7x-Jl/$ffl^it 

mfrte&i&mi tmmzLx, tsehim3 siz^-rmmn, n,n'- y7i-^ 

-N, N'-h'X [N-7x^JH-4- HJJP (4-7^ 7 7 x ~;U) ] ^>yy>« 
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HIM35 



KBSHff : m/ e 9 7 4 (M + ) 
^H^S&Mbt (DSC) 

^7XMI (DSC) 120*0 
<&J$.M5> 

N.N'- y7xZHN'-b'X (N-7xr; H - W-J-Mj/Hh 7x^ (4- 

7 " /7X - ;W ] <W7*^> } ^>^> (HIM73 .-ftMNo. 
2 6) <D&f& 0 

*&mitm*KLT* N.N'- y7x-^ -N- (3-MJ;» -1.4- 7x - l , > 

2 0 0 B 1©K«$SICN, N' - y7x-iH- 3 -hiJ^7xZ^s; 7$ > j 7 . 
5 g tl, 4-f/3- K^>if> 3 2 g 0 . 3 g , j7A5 0g 

^•J>5 0mUM 1 Arfi^, t<MX^I 2 0 CCT2 4P# 
MMLfc. JtftttTft. MH^lOOmlM, MLT*|»**OI* 

« n- M^>/MkE>BS*K) U N, N* - y7x-iH- 3 - MJJHT- 
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4- (3-F7I-JW -1,4- 7x-l/>v7$>2 0 gfiftfc. 

^^T, 2 0 Oml©S^SlCN.N'- y'7i-Jl/ -N- (3-MJJP) -N* - (4-3 
- F7xZJl/) -1,4- 7xZU>y75>l 3. 8 g <hN, N' - y7i~M/y 
v>4. 2 8g£«tt«»&0. 3gt»'J7A26gi:f* , J>50ml 

Ar#l^, *-f;Wt^©ilft2 0 0 < CT?2 4l^milPSRLfc. 
7&s MUX>£1 0 0ml JJDA, illT^^tJBlt, »»£zkTifei£ 

'J*^*7A»fi (fin^tNE n- M^i'/Ml'X U N, N' - 

y7x-JK N'-eX (N-7i-;V+ CN-3- h U JP-N- 7x-Jl/ (4-75/7 
x-;U) ] (4-7S;7x-;l/) } Wy>8g». £©3^ 2g$# 




«*^«r:m/e 1184 (M* ) 
'H-NMR7^7 V)l*mi 1 iC^f o 
U C-NMRX^7 MP&U1 2(CtkT„ 

/tWmjtw Y)v^m 1 3 k^t, 
^M^s^say^ (dsc) 
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(DSC) 12 2"C 

N.N'- y7x-iKN'-k^ (N-7xZJH- [N-7x =;HM- MJ* (4- 
7^/7x-;U) ] (4-7>;7x^) } ^>^> (HIM7 4 : fl^ft 
No. 2 5) O^fifc. 

*»«4*fil«ltn«fcLT, TBHIM7 4T**tl*«jBo, N.N'- v7x~ 
^-N.N'-tf* [N-7x-;H- (N-7IZM-4- HJ;|, (4- 7$ ; 7l - 
^) 1 (4-75/7x-;i/) 



CH 3 
HIM74 




: m/ e 118 4 (M + ) 
#^©J&7^7 1 6 lZ*k? 0 

^^mmmm (dso 

(DSC) 126T: 

<£/&#j7> 

N.N'- y7i-jhy'-t'7 {N-7x-;U-N- [N-7x"^ +1-7-7^ 
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(4-7S/7x-;U) ] (4-7 5 7 7i-iW } ^>^->*> (H I M 7 8 : {t& 
tj No. 4 0) (D^fao 

£j£0iJ5Kl£>^T, 3-3— F h;i/X>©f^t)DHl-3-H^7^l/>$ffl^rc 
\Zfr\t&tfm5 tmmiZLX. TI2HIM7 8HKZnZ>mM0. N.N'- y*7i 
-;U-N.N'-tfX (N-7X-JH- [N-7I-JV -N-l-^^^Jl/ (4-7$/7iZ 




StS$Hff:m/e 1 2 5 6 (M + ) 
'H-NMRX^ b)l*m 1 7 t^To 

^mfe^mmmfe (dso 

fl^Xfe®^ (DSC) 13 8<C 

<^m\ 8 > 

N, N" - y7i-JH,N"-t:X [N-7i-JhN-3- h <J ;U (4-7 5 7 7i - 
;i/) ] -1, r'-^-7x-JK 4"-y7=> (HTL 1 0 3 : No. 3 5 

9) 

1 0 0 Q®\(Dfcfo'&mz. 2 6g©4, 4"-y*7$y-p- ^-71-J^, « 
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200.it. mmiooKiz&AL. MttaoscHftu nutxmtz* 

1 g £4. 4" -73- K-u-7-7x 1 o g iSttSSS 0 . 3 g ig®* 'J 
»A50«fc«,.j;,60.l*lWL. ArS H «+. «M7«2 0 0t 
T2 4»«BtH, & . ffl» m M toJ1 „ 0llM , kilt**** 

x>gS@JS) U TEHTL1 0 37?^ns«iiON.N"- -77x=,H»,N' 
'-f7 «-7x-JH-3- MJ* «-73V7x=;» ] -U"-^- 7x -;p- 
4.4"-775>i 5g$»fc. 




HTL103 



S&SrKr : m/e 9 2 6 (M* ) 
<&s!£eiJ9> 

(HIM3 0 MtS* No. i) m^m<n2. 



y 
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ti&^T, 3-3— K N;i/X>CD^t3 0H3-H^>ir>^ffl^feo 
HS##r : m/e 8 2 2 (M + ) 

MfiL 2 4 6^ 

^7XfeMI (DSC) 107t: 
ISHM^ 2 12*C 

<n»01> 

#±tfTf£*iU UV^7>^#^ ^^SCDS^^^-HS^UT, 1X1 
0- 6 Torr (10-"Pa) ST^ffibfco 

^7?> ±S20N, N'- y7x-JKN'-t'X [N-7xZJH-3- HJ^ (4-7 
S/7x-;i0 ] ^>yy> (HIM3 3 : itG® No. 3) £^«5I^0. 2 
nm/sec T 5 0nm<Z>l?£tm^U *-MAlilfc. 

TtBK^TIiiltfX N,N,N\N'--7h^7fc:7- (-3- tf7x"^ 
^>yy> (TPD) t, )\s7U>t%mmitl0 : 1, ^*5ig0. 2nm/se 
c T2 OnmCDffSK&i^f U *-;Mi£|]f £: Lfco 
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yjy^h) Tl^-VA (Alq3) ZMMmmo. 2 nm/sec T 5 0 m<DW 

*ffitttt*fcofc*S. MgAg UttttlO : 1) £^»JIJ£0. 
2nm/sec T2 0 0nm(DB2\ZMmLTmi'&AW,ffitL, MliltA 1 $ 
1 0 OnmMmL^mELm^&'&rco 

zmmELmTiznj£zwinLTnviiLzmLfctz:?>, 12V -ssomA/ 

cm 2 T2 5, 2 0 Ocd/m 2 <7>j!ffi (fgftft*:fcS A max = 5 6 5nm • fi^Mfx 
= 0. 47y = 0. 5 1) <£%7^q»£tU ^056^»4tt*7;Hf>»Hft+ 
T1 0, 0 0 0*m«±5fefcLTV>£. «»»W#5fi3t»©aa*«fcOCfifefitt^< 
fc#o£V>&. nm(D¥ffimt3 OmA/cm 2 <©£«85K»ffi»T 5 0 0 h r (SI 
2 , 0 3 0 cd/m 2 ®Mm.W}W£ 6 . 5 5V |g»jmffi±# 3 . 5 V) T 

7ci^5, 5 0 Ol^ra^fe^SlCA^&^D^ofc. i-fc, 0. lnmEU:© 
<^»J2> 

frfcmfclWfcJlHPftfMbfc. fc«U ±|2HIM3 3 (<ffc##| No. 
3) ©fttoDfc, N, N' - y^xZJKN'-t'X [N-7x"jH-4- hV)V (4-7 
$ ^x"j» ] ^>v->*> (HIM34 :<ft£#j No. 2) fcfflWi. 

^©EL*^lC*flE*9WlPLT«***LfctC5, 12V • 7 2 OmA/cm 2 
T2 6, 0 0 Ocd/m 2 OUfi (583tS*jftfi A max =5 6 5nm- -fe^M^x = 0. 
47y=0. 5 1) ©SMfoWBStL ^<D«5ttttt«S*»Hft4iT 1 0. 0 

»&<D¥«J8tt3 OmA/cm 2 cD^«^»SI®jT 8 0 0 h r (2, 0 4 Ocd/m 2 
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WMmmn&s. 59v mW)M,i£±.&3. ov) xhr>tz. a 

fc<h^5, 5 0 0m?$'&b%ytWlZ&7*±£t < i:fr^fc, £7c, 0. 1 mmJ^JiCD 
<H«J 3 > 

i^^^mT^^Lfc. fc£U ±ISHIM3 3 (fb^tl No. 
3) OftfrDK, N, N' - y7xrJKN'-t'7 [N-7x-;WN-4- HJ;P (4-7 
5/7x-j|/) ] ^>v>>> (HIM38 -.it^m No. 16) £fflV>£. 

Z.(DELm^znE.^maLTm^mVrztZ.^, 12V •8 2 5mA/cm 2 
T2 6, 0 0 Ocd/m 2 ©H£ (3§7^*fc6 A max = 5 6 5 ni • MIix= 0 . 

4 8y=o. 5 o) (Dmyttmmzn, z\<D%yt\mmgmmmn.*m o, o 

mmo¥MMte3 0mk/cm 2 (DfemmmmmWlXl, 6 0 0 hr (l, 9 2 3cd 
/V WmmWlMEEd. 5 9V |g|j!im£E±# 1 . 5 V) T&ofc, 

5 0 0B#TOfe^®lCA7$r4D^o/2:. 0. lmmkLtCD 

<^»J4> 

Gj&mitmmzm^zftmLfzo fc*£u ±ihhim3 3 at^m no. 

3) (DttfrQlZ, N, N' - y7x-JKN'-f7 (N-7x-JH- [N-3-h'j;U-N 
- 7xZJl/ (4-7$/7x-JV) ] (4-75/7x-Jl/) } ^>v^> (HIM 
7 3 : ^tlNo. 2 6) £ffl(^fco 

^WEL^(C«i£^EPJDLTmgSt^Mtycc!:C5, 13V -1, 15 5raA/ 
cm 2 T 2 4 , 8 0 0 cd/m 2 £>H£ (fgftH^S A max = 5 6 5 nm • -fe^M^ x 

= 0. 49y = o. 50) <D%yttfmmzn. z\<D%wz$L^mnmn.*xi 
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•ott. mm<D^mmu3 oua/w omimri, ooohr a, 8 

4 lcd/ B ' draftee. 76v sv) ^, fco 

<H»J5> 

3) OfttoOfc. N, N* - ^r-W (N-7xz;H- [N-7x^-N 

-4- mj* U-7^7x-;w ] (4-7^ 7 xz;w } ^>^> (him 

7 4 No. 2 5) Sffi^fc. 

-®EL«Tfc« EWlpLx€etft j |Lfci: , 5i 1 3V • l 1 5 SmA/ca 
2 T2 4 8 0 0cd/m> OHfe (58*&«ftAiax = 5 6 4m • fi&ftffx- 0. 
4 9y=0. 5 0) 0»3t*i«B$n, CWfMmffl^TlO, 0 

^^MlSO^A/tf ©tWiHTl, OOOhr (1, 84 led 
/m 2 Mlgftfiffi 6 . 76V OlEiii, 5 V) ^ofc. 

5 0 0UW*b5!«IlcA7t4i;^ft, o. l»£U^ 

<H»J6> 

**«1©HIM3 3 (fcfc* No. 3) OftfcOfc, N.N'- ^xZJhNJ 
'-ex [N-7x"iH-4- MJ* (4-75/7x=;W ] ^>^>*> ( H I M 3 
5 '.KG* No. 10) ftfi^ttHK'- y7x-JKN'-h'7 ( N - 7 xZiH- 
[N-7x-;U (4-7^7x^) ] ( 4 - 7 ^7x^) } ^ 
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>W> (HIM78:ft£tl No. 4 0) Zm^tztZZMffiM 1 t®m<D® 

<nmM7> 

tm<D7)V2.*y VS-)V (Al q3 ) ^M*lt5 : 5 : IT, ZW&m 
—)V (A 1 q3 ) £3 OnmMLtc. 



Z<DELm?\zn&&mi,TmWL%ffilstzt£?>> 13V -98 OrnA/cm 2 
T2 6, 3 0 0 cd/V<D||£ A max = 5 6 5nm • £^Milx = 0. 

49y=o. si) ©»«n, z<D%yt\mmmmmm%*Ti o, o 

Wm<D¥MM\Z3 0vik/m* (DfemimmmmrSO, OOhr (2, 3 5 0cd 
/m s mmnj£±& l . 0V) , #J$Mf 3 0 0 cd/m 2 Tte> 1 0, 0 0 0 h r 
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ra*fcLT^rtLfc«^ft8 5t:oil5a«fK:i«LfctC5. 50 0 
<^»J8> 

ftftfl 1 0*-**W*T P DO** U A 1 q 3 OftftJK 1 OnmiL, 
<Jt»J 1 > 

«I«liW«lC*PftfMLfc. fc« U HIM33 (ftM No. 3) <D 
ftfrDfc, TB«ao, 4. 4', 4"- h y* [-N- (-3- ^^x'W -N- 7 
x-;P7^y] h«J7x-;U7$> (MTDATA) tfuft, . 




CH 3 Y 



MTDATA 





^©EL*^tC«flE*WJDLTfa**Lfcic:5, 14V • 7 6 7n.A/cin 2 
T2 1. 4OOcd/V0*ft A aax = 5 6 5 nm • feilf x = 0 . 

48y=o. so) (D%mm®2ti. ^.ommmm^mnmn^ 1 o , o 

0 0B#TO±^LT^7c o ftft®*MRf*3 OnA/cn' ®ttjmiA T4 
0 0hr (2, 12 0cd/n» «)X||KM£E7. 9 V «ft*ffi±JM. 5 V) 
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<Jfc*0l2> 

*Jfiff|ltW«k:*^*f^«tfc. fcTcU HIM33 (fl^t&j No. 3) 0 



d©EL^cmffi^PPi0bTm^»SUfct^5, 14V •5 3 2mA/cm 2 
T21, 0 0 Ocd/V0ffte (563t«*iftft A max = 5 6 5 nm • -fegMUx = 0 . 
4 9 y = 0. 5 0) 0§fc3fcjWHBS*l, 3 OiA/cm 2 0£tfflB 

KjIESjT 2 0 0 h r (1, 8 7 3cd/m 2 V)M^W}MJ£ 6 . 5 0V |g®jmj£± 
#8. 0V) y-^X^yhO^^K, jEttfcff&OSI 

<m»j 9 > 
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0" 8 Torr (1 0 -Pa) £TiteL£. 

*<r>T. ±I2C0N, N' - v7x-;U-N.N > -ex [N-7x-JH-4- SU;U (4 _ 7 

' ;7l - jW 3 (HIM34:^ No. 2) ***BftO. 2 

nm/sec Tr2 0 OmOJPSfc&JtLfc. 

£*>t~, Al***» 2 ni/secT2 0 0ni©** 

znm^znHimMLTnnzmLtct^ 5v ti o oiA/ei- ©m 

fcUT««*»U *©W©mEE±#ttO. 5VT^„ 3 6 fc, CO*fo 

*&, ±IEN.N'- y7xZ;M,N'-k'X [N-7xZJH-4- h »j ;p ( 4 - 75 y 
7x-;W ] ^>^v> (HIM3 4 No. 2) fcfcjiLfcft. ^-f A 

Tfc^fc. COKl -««a:*--^ttX||aitt««"C**TPD CN.N'-fcfX 
(HWI,7i3) -N,N 1 -y7x-JH,l'-t*7x-H4 , -y7$» <htb 

<i±»J3> 

**«9fc*V>T, H IMS 4fc«AT±BMTDATA*m^ttld|f! 
*Kttfc*o&. uO*f£ 1 0 OmA/cm* TJW«K» Lfc £ ^ 10 0 0 
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<mmm 1 o > 

H»!l2 H&^T, N. N' - y7x-iKN'-t:X [N-7x"JI/-N-4- MJJU 
(4-7=;7xZJW ] ^>vv> (HIM3 4 : fc&Ql No. 2) 
*-;U&AJl©flllJ?£5 Onm^£> 3 0 0 nmlC^fc^te^JSfltJ 2 <h|w]$|{CLTW 

COEL^^SESEPlHIbT^aESraEUfctCl^* 13V ♦ 8 0 OmA/cm 2 
T2 4, 5 0 0cd/m 2 ^fe («3tS*»fiABax =5 6 5u-filtl»x = t)'. 
4 7y=0. 5 1) OM«$n, il©»3ttt«»7;U=f>*H*+T?l 0, 

ffS0¥«8BfcJ:3 OmA/cm 2 ©^masffiSjJKl&T! 1 1 5 0 0 h r (308l»g 1 8 0 
Ocd/m 2 , I0W1E7. 6 V, ffilfr«]£±#3. OV) T&ofc. 

»LT^Lfcl^8 5t:©1HMfcttBUfei:C:5, 500 

I 
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FIG. 10 
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FIG. 12 
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FIG. 13 
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